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PRELIMINARY AMENDMENT FOR REISSUE 



Dear Examiner: 
In the Claims: 

21. (New) A system for controlling a motorized wheelchair by vocal sounds from 
an operator, wherein the motorized wheelchair can be in any one of a plurality of states, 
including states of movement and non-movement of the motorized wheelchair, said 
system comprising: 

a controller responsive to electrical signals to change 

the state of the motorized wheelchair from any one 
of the plurality of states to another, wherein 
each of the electrical signals corresponds to a 
change of state; 
a sound recognition converter for converting vocal 
sounds into a plurality of said electrical 
signals; 

a sound transducer for transmitting said sounds from 

the operator to said recognition converter; 
a seat having a tilt mechanism for tilting the seat 

relative to a support surface for the wheelchair; 

and 
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wherein th^*stem has a mode in which said sound 
recognition converter converts sounds into 
electrical signals for tilting the seat. 



22. (New) The system of claim 21, wherein the system has a mode in which the system is 
responsive to a sound to move the wheelchair from a first predetermined position to a 
second predetermined position. 

23. (New) The system of claim 21, further comprising an alarm subsystem for emitting an 
audible alarm in response to a failure of the system to recognize a specific sound from the 
operator. 

24. (New) A system for controlling power driven equipment by a sound from an operator, 
wherein the equipment can be in any one of a plurality of states, said system comprising: 

a controller responsive to at least one electrical 

signal to change the state of the power driven 
equipment; 

a voice recognition converter for converting a sound 

into said at least one electrical signal; and 
a sound transducer for transmitting said sound from the 

operator to said voice recognition converter, said 

sound transducer comprising a microphone engaging a laryn>: region of the 
operator. 

25. (New) The system of claim 24, wherein said equipment is a motorized wheelchair, 
and the states of the equipment include states of movement and non-movement of the 
motorized wheelchair. 
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26. (New) The syWtta of claim 24, wherein said voice recognition converter means for 
converting a plurality of different sounds into the same electrical signal, whereby either 
of a primary command and a backup command is executed by the system. 



27. (New) The system of claim 24, wherein said equipment is a motorized wheelchair, the 
wheelchair comprises a seat having a tilt mechanism for tilting the seat relative to a 
support surface for the wheelchair; 

wherein said system has a plurality of modes; and 
wherein the system has a mode in which said voice 

recognition converter converts vocal sounds into 

electrical signals for tilting the seat. 

28. (New) The system of claim 24, wherein the microphone engaging a larynx region 
further comprises a shield to prevent an input to the system from a person around the 
operator. 

29. (New) A system for controlling power driven equipment by a vocal sound from an 
operator, wherein the equipment can be in any one of a plurality of states, said system 
comprising: 

a voice recognition converter having a training session 

module in which reference commands are entered 

therein by the operator to serve as a basis for 

comparison with actual commands to be given during 

an operation of the power driven equipment; 
said reference commands can be in any spoken language 

and can be in a form of a non-language sound. 
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30. (New) The sysHn of claim 29, wherein said non-language sound further comprises a 
cough or a guttural sound or a hum. 



31. (New) The system of claim 29, wherein said power driven equipment further 
comprises a wheelchair. 

32. (New) The system of claim 30, wherein said power driven equipment further 
comprises a wheelchair. 

33. (New) A system for controlling power driven equipment by a vocal sound from an 
operator, wherein the equipment can be in any one of a plurality of states, said system 
comprising; 

a vocal sound recognition converter having a principal 

command module and a backup command module; 
said backup command module being activated in cases 

including when a principal command is not 

recognized or when a principal command is not 

given. 

34. (New) The system of claim 33, wherein the backup command module further 
comprises an emergency conmiand. 

35. (New) The system of claim 34, wherein said emergency command further comprises 
an exclamation uttered by the operator in a panic situation. 

36. (New) A system for controlling power driven equipment by a sound from an operator, 
wherein the equipment can be in any one of a plurality of states, said system comprising: 

a sound transducer engagable to a larynx region of the 

CERTIFICATE OF MAILING 
I hereby certify that this correspondence is being deposited with the United States Postal 
Service as first class mail in an envelope addressed to: Commissioner of Patents and 
Trademarks, Box PCT, Washington DC 2023 1 on: 9/22/00 



Tracy Boterf 



operacor; 

a stored logic machine having a receivor for an output 
from the sound transducer; and 

said stored logic machine responsive to variable 

outputs from the sound transducer to change the 
state of the power driven equipment. 



37. (New) The system of claim 36, wherein the power driven equipment is a wheelchair. 

38. (New) The system of claim 37, wherein the sound transducer is a microphone. 

39. (New) The system of claim 38, wherein the stored logic machine is a microprocessor 
having a program executable therein to instruct a controller to change the state of the 
wheelchair. 

40. (New) A system for controlling a motorized wheelchair by sounds from an operator, 
wherein the motorized wheelchair can be in any one of a plurality of states, including 
states of movement and non-movement of the motorized wheelchair, said system 
comprising: 

a controller responsive to electrical signals to change 

the state of the motorized wheelchair from any one 

of the plurality of states to another, wherein 

each of the electrical signals corresponds to a 

change of state; 
a sound transducer for converting sounds into a 

plurality of said electrical signals; and 
a head operated switch to stop the wheelchair. 
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41. (New) A systeWfor controlling a motorized wheelchaiToy sounds frorci an operator, 
wherein the motorized wheelchair can be in any one of a plurality of stales, including 
states of movement and non-movement of the motorized wheelchair, said system 
comprising: 

a controller responsive to electrical signals to change 

the state of the motorized wheelchair from any one 

of the plurality of states to another, wherein 

each of the electrical signals corresponds to a 

change of state; 
a sound transducer for converting sounds into a 

plurality of said electrical signals; and 
a puff and sip control device readily available to the 

operator. 

42. (New) A system for controlling a motorized wheelchair by sounds from an operator, 
wherein the motorized wheelchair can be in any one of a plurality of states, including 
states of movement and non-movement of the motorized wheelchair, said system 
comprising: 

a controller responsive to electrical signals to change 

the state of the motorized wheelchair from any one 

of the plurality of states to another, wherein 

each of the electrical signals corresponds to a 

change of state; 
a sound transducer for converting sounds into a 

plurality of said electrical signals; and 
wherein said controller further comprises an audio 

confirmation module responsive to a sound from the 

operator. 
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43. (New) A system for controlling a motorized wheelchair by sounds from, an operator, 
wherein the motorized wheelchair can be in any one of a plurality of states, including 
states of movement and non-movement of the motorized wheelchair, said system 
comprising: 

a controller responsive to electrical signals to change 

the state of the motorized wheelchair from any one 

of the plurality of states to another, wherein 

each of the electrical signals corresponds to a 

change of state; 
a sound transducer for converting sounds into a 

plurality of said electrical signals; and 
wherein said controller further comprises an output 

linked to a remote electronic device. 

44. (New) A system for controlling a motorized wheelchair by sounds from an operator, 
wherein the motorized wheelchair can be in any one of a plurality of states, including 
states of movement and non-movement of the motorized wheelchair, said system 
comprising: 

a controller responsive to electrical signals to change 

the state of the motorized wheelchair from any one 

of the plurality of states to another, wherein 

each of the electrical signals corresponds to a 

change of state; 
a sound transducer for converting sounds into a 

plurality of said electrical signals; and 
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wherein saHreontroUer further comprises an output 

linked to an onboard head support for moving the 
operator's head. 



REMARK 

Patent owner respectfully requests the addition of the new claims above to the 
reissued patent. 
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Date: 
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ABSTRACT 



A voice-contfolled wheelchair has a control system having 
a plurality of modes of operation in each of which only a 
limited number of commands for moving the wheelchair are 
executed. The commands are entered by a throat -engaging 
microphone, and backup commands are also recognized, 
including a command based on an excited utterance to stop 
the wheelchair. The control system is switch able by voice 
command between a first condition in which it executes 
other commands and a second condition in wiriich it does not 
execute other commands. 

20 Claims, 5 Drawing Sheets 



WHEELCHAIR VOICE CONl ROL 
APPARATUS 

BACKGROUND OF THH INVLMION 

1. Field of the Invention 5 
'lYiO present invention relates to a system for controlling 

the operation of powcr-dnvcn equipment, parlicularly 
motori/cd wheelchairs, by voice commands 

2, Description of the Prior Art 

Particularly for persons paralyzed from the neck down, 
the problem of operating a motorized wheelchair has been 
great. 

Various methods have been proposed for allowing dis- 
abled persons, including a quadriplegic, to control a motor- 
izcd wheelchair. For example, breath -controlled wheelchair 
sysiems have been proposed in which a disabled person 
controls the chair by sucking or blowing into one or more 
tubes, llie degree of control w^bich can he provided is 
limited by the number of tubes used 

Voice -control led wheelchairs have also been proposed, 
but the variety and precision of the control they aftorded w^as 
less than is desirable. Furthermore, there was a problem with 
commands being heard by the control syvStem and the 
potential for the control system responding to a false com- 2: 
mand picked up from ambient noise, such as from the voices 
ojijeople around the wheelchair. 

^3 SUMMARY OF THE INVENTION 

Z Ih accordance with a preferred but nonetheless illustrative 3q 
ekilodiment of the invention, a wheelchair-mounted control 
sf sjem is provided which includes a voice processor which 
has^the capability of converting a preselected set of words or 
oMipr sounds spoken by the wheelchair's operator as com- 
n^afids into a corresponding set of computer recognizable 35 
slglials. llie preselected set of vocal sounds comprises the 
commands necessary to control the slate of a wheelchair, 
tlja| is, whether the wheelchair is at rest, moving forward, 
ptyjoting left, etc. The control system also includes a com- 
p%t^r programmed to respond to the appropriate signals it 4^ 
rf 4|ives from the voice processor to selectively activate a set 
o€;<3ontrol lines which, in turn, cause a wheelchair controller 
tQ$ontrol the wheelchair in the manner specified by the 
cbdbmands given by the operator. 

A set of commands is programmed into the computer by 45 
a training session in which reference commands are entered 
into the computer by the wheelchair operator to serve as a 
basis for comparison wifh actual voice commands to be 
given during the operation of the wheelchair The reference 
commands can be in any spoken language and can even be 5t 
in the form of non-language sounds, such as coughs, guttural 
sounds or hums, for operators who are unable to speak 
words. 

The control system is arranged to accommodate backup 
commands in case a principal command is not recognized or 5 
not given. The backup commands can include commands 
having sounds which are likely to be recognized if the initial 
commands are not recognized. The backup commands can 
also include emergency commands, such as an exclamation 
likely to be uttered by the operator in a panic situation to stop 6C 
the wheelchair. It is also contemplated that any of the 
commands can be based on the characteristic frequencies of 
the operator's voice, such that the frequencies of the sounds 
given as commands must match the frequencies entered into 
the memory of the computer during the training session in 6: 
order that the system recognizes and responds to the com- 
mands. 
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I'hc control svslcru operates in various modes, in at least 
one oi which the control system recognizes and responds lo 
fewer than all of sounds, or a^mmands, that the control 
system recognizes and responds to overall, i'or example, in 
a STOP mode, the control system does not recognize a sound 
or command lo GO LL-FT, whereas the same command 
given while ihe control system is in a I-ORWARD mode 
causes the wheelchair to turn to the left by a predetermined 
amount while moving forward and to continue to move 
forward in the new direction. 

The system mcludes a microphone applied directly to the 
larynx of the operator and shielded by outside coverings to 
prevent input to the system of vocal commands from persons 
around the operator. A display visible to the operator indi- 
cates the vocal command being executed by the control 
system, and an audible mdicator alerts the operator to certain 
system conditions, such as the inability of the system to 
recognize a command 

AUhoiigh an lUusiiative embodiment described herein 
relates to application of the present invention to a motorized 
wheelchair, the pre^eni invention is also applicable to other 
motorized and other power-driven devices. The other power- 
driven devices include, but are not limited to, other vehicles 
and personal earners including beds, therapy devices, elec- 
tccbtnechanically augmented powered skeletal supports, and 
tdlgvisionj stereo and other electronic equipment. 

BRIEF DESCRIPTION OF l^HE DRAWINGS 

rlFIG. 1 is a perspective view of a motorized wheel chair 
eSiiploying the control system according to the present 
indention; 

v JlG. 2 is a block diagram of the components of the control 
^|tem according to the present invention; 
|;rFIG. 3 is a diagram of commands and modes of operation 
for the control system according to the present invention; 
I:.FIG. 4 is a schematic view of a wheel chair according to 
tte present invention showing a mechanism for reclining the 
dpferator; and 

[LpIG. 5 is a schematic view of an arrangement for adjust- 
jjg the positions of the seat and seat back of a wheelchair 
according to present invention. 

r 1 DEIAJLED DESCRIPTION OF PREFERRED 
EMBODIMENT 

As can be seen from FIG. 1, a wheelchair 10 has main 
wheels 12, an electric motor 14 drivingly connected to one 
of the main wheels, and a similar electric motor (not shown) 
drivingly connected to the other of the main wheels. The 

i electric motors 14 are, for example, DC motors. The wheel- 
chair 10 has two known types of brakes (not shown) — 
brakes of a first type physically contacting the main wheels 
12, and brakes of a second type on the electric motors 14 
providing power to the mam wheels. The power for driving 

5 the motors 14 is from by a conventional battery unit 16 
providing 24 volts DC. 

As can be seen from FIGS. 1 and 2, the wheelchair 10 also 
comprises a control system designated generally by the 
numeral 20, the control system including a computer 22, a 

) wheelchair controller assembly 24, a controller interface 
module 25, an LED visual display 26 mounted in a position 
where it is visible by the operator, and a microphone 28 for 
entering commands into the control system. A training 
station 30, which mcludes, for example, a keypad, mouse 

s and video monitor, is also provided for programming the 
control system at a time when the wheelchair is not in 
normal operation 



A sound lOtcipRiaUon moduk 32, or card, is known and 
is instailabic on the computer 22. A sun able sound inlcrp re- 
lation module is conimcrcially avajlablc under Ihc name 
Creative Design vSoimd Caid IVom Creative Tcchnoiogy ] id. 
of Singapore, l^hc computer 20 is connected to the controller 5 
interface module 25 through the LED visual display 26, 
which also acts as a switch box. l""he controller interJace 
module 25 conveiLs signaK from the computer 20 to ihe 
opening and ckiMng oi eiectncal circuits m the controller 
assembly 24 to control the How of current to the motors 14 
and the brakes m various ways to change the states, that is, 
to control the movement of the wheelchair 10. 

The wheelchair controller assembly 24 includes the 
switches which are actuated and the circuits which are 
affected by the actuation of the switches to control current to 35 
the motors and brakes 'i'hc wheelchair controller assembly 
24 can comprise a conventional joystick wheelchair con- 
troller assembly txcepi that the loystick itself is omitted. 
Rather than the position of a Joystick determining wiiich 
switches are actuated and, therelorc, what combination of 
motors and brakes is (\perated, electrical signals are trans- 
mitted from the mleilace controller module 25 to the wheel- 
chair controller assembly 24 to operate the switches. The 
signals can be m the form of numbers of electrical pulses, 
wherein certain numbers ol pulses actuate certain switches 2t 
or fcrtain combinations of switches in the wheelchair con- 
trollif assembly 24. A suitable wheelchair controller assem- 
bly !5| that included with the Arrow Action Storm wheelchair 
prd^liiced by Invacare of Elyria, Ohio. 

Sfij. 3 shows the relationships among various modes of 3 
op^i^ion of the control system 20, which are identified by 
comrnands which can be used to place the control system in 
theMjodes. FIG. 3 also reflects the states of the wheelchair - 
10 yier the commands are given. As an example, from a first 
mop^ of the control system 20, identified in FIG. 3 by a 3 
FOIIWARD box, and corresponding to a state in which the 
whedchair 10 is moving forward, the control system 20 is 
recfegive only to the commands STOP, GO RIGHT, or GO 
LEEf. The control system 20 responds to these commands 
byfif|acing the wheelchair in the state indicated by the 4 
coinj|iand. As another example, from a second mode of the 
coiftS)! system 20, identified in FIG. 3 by a STOP box, and 
corV^ponding to a state in w^hich the wheelchair 10 is 
stopped, the control system 20 is receptive only to the 
commands FORWARD, BACKWARD, PIVOT RIGHT, and 4 
PIVOT LEFL Each of the boxes of FIG. 3 except TRAIN 
COMMANDS, RESE F and "NOT RECOGNIZED'* repre- 
sents a command, a mode of the control system 20, and a 
state of the wheelchair 10. Of course, other commands, 
modes and states can be used instead of or in addition to 
those disclosed herein For each mode of the control system 
20 only a very limited number of command options must be 
searched by the computer 22 before the correct option is 
found and executed I'hus, the control system 20 provides 
very quick response to the commands. In the embodiment 5 
described herein, no more than four commands must be 
considered from any particular mode of the control system 
20, 

In any of the modes illustrated in FIG. 3, the control 
system 20 is switchable by voice command between a first f 
condition in which the control system is responsive only to 
a single, prepatory command and a second condition in 
which the control system is responsive to all or some other 
commands. For example, the voice command WAKE-UP is 
a prepatory command which can be used to switch the t 
control system 20 from the first condition described above to 
the second condition described above. From the second 



condition, I he system recognizes most other commands, 
such as FORWARD, BACKWAiU), PIVOT RiGHT and 
PIVOT LEFT In the second condition, the system is also 
receptive to commands from the framing station 30 and a 
RHSEF command. From the second condition, the control 
system 20 is also receptive to a command, ^Mch as GO-TO- 
SLEEP, to retnrn to the first condition 

The control system 20 is also program mabte to be respon- 
sive to a command to actuate an operation or a series of 
operations by which the wheelchair moves from a first 
predetermined position, such as next to a bed, to a second 
predetermined position, such as one suitable for storing the 
wheelchair during periods of non-use. In this mode, the 
wheelchair 10 stops when it reaches the second predeter- 
mined position. The control system 20 can also be pro- 
grammed to recognize and respond to a command to move 
from the second predetermined position to the first prede- 
termined position and then stop A command for movement 
from the first predctermmed position to the storage position 
can be ''GO PARK'", and a command for movement irom the 
storage position to the first predetermined position can be 
"COME HERE". These commands are entered through a 
wireless directional microphone positioned at the first pre- 
detexmined position. 

Vipm a STOP mode of the control system 20 and a STOP 
st^lef of the wheelchair 10, a variety of commands can be 
gii^li, such as FORWARD, BACKWARD, PIVOT RIGHT 
anSlTIVOT LEFT For each of the BACKWARD, PIVOT 

J Rljpi^T and PIVOT LEFT commands, the wheelchair 10 
coni|nues in the commanded direction until a STOP com- 
mM is given, at which time motion ceases. A STOP 
colnlnand also ceases motion when the wheelchair 10 is in 
a f ©RWARD state. Other commands, such as GO RIGHT 

5 and GO LEFT, are also used when the wheelchair 10 is in the 
FQRWAJRD state. In such cases, the wheelchair 10 turns a 
predetermined angle in the commanded direction and con- 
tir|i|s aioving forward in the new direction. Furthermore, 
refeating GO RIGHT or GO LEFT commands results in 

3 fu|&r turning in the commanded direction by a further 
predfetermined angle. A predetermined incremental angle of 
7.5;..(|egrees has been found to be suitable. As was indicated 
earl^r herein, instead of commands like FORWARD, 
BACKWARD, etc., the control system 20 can be trained to 

5 recognize and respond to any sounds, which thereby have 
the same effect as the FORWARD, BACKWARD, etc. 
commands described herein. Each command causes a 
unique electrical signal or set of electrical signals to be 
transmitted to the wheelchair controller assembly 24 to 
50 achieve a specific change in the state of movement or 
non-movement of the wheelchair 10. 

The control system is arranged to accommodate backup 
commands in case a principal command is not recognized or 
not given, llie backup commands preferably comprise com- 
^ mands having sounds which are likely to be recognized if the 
initial commands are not recognized. The following is a list 
of primary commands, shown in the left column, and a list 
of the corresponding backup commands shown in the right 
column. 



Primary command 



Back-up/A i tern ate 
commands 



go to sleep 

walce-up 

stop 



relax 
alert 
hall 



-contmiicd 







Prima ry conimand 




forward 








pivot right 




pivot Ictt 


re A'c p Tt 


go right 




go ie't 


mu\ c port 



The control system recognizes eilhcr the primary command 
or the backup command and takes the commanded action. 
The backup confimands can also include emergency 
commands, such as an exclamation likely to be uttered by 
the operator in a panic situation, for example, "Oh, no!'", to 
stop the wheelchair. Any of the commands can be based on 
the characteristic frequencies of the operator's voice, such 
ihiit the frequencies of the sc^unds given as commands must 
match the frequencies entered into the memory of the 
computer during the tramtng session 2C 

Any time that a voice command is not recognized by the 
control system 20 and the wheelchair 10 is^ moving, the 
ccmtroi system causes the wheelchair lo slop and emits an 
audible signal or alarm. '^The control system 20 acts to stop 
thi;.>:pheelchair 10 and emit the signal a short time after a 25 
cdrgmand is not recognized. A suitable time is 0.6 seconds. 

system 20 can be arranged to allow a certain 
tifiq for recognition of a further command, after a first 
cqjqf^mand is not recognized, before stopping the wheelchair 
l%.^nd emitting the signal. The audible signal or alarm is 3( 
lr^#"^it^e<^ by an audio feedback system 34 to the operator 
^hfeeiigh an eai phone 36. The use of an ear phone 36 assures 
th|Othe operator will know that the voice command is not 
^^pB^^zed, despite the presence of noise around the opera- 
tof and despite any hearing loss the operator might suffer 35 
fidm. 

?rQie microphone 28 is a throat microphone of a known 
^y^g which contacts the larynx for clear, positive transmis- 
si9^j^|0f sound vibrations and for clear distinction from 
aifiKent voices and sounds. Except for a sensing portion 40 
wiy h contacts the larynx, the microphone 28 has a covering 
w|i|h shields out ambient sounds and, thereby, prevents the 
coptpl system 20 from operating in response to a false 
cofnmand from ambient voices and sounds. A suitable 
microphone is commercially available as Lash II Headset 45 
from Television Equipment Associates of South Salem, N.Y. 

The computer 22 can be a conventional business or home 
personal computer operating from the battery unit 16 of the 
wheelchair 10 through the recharging socket. This ensures 
that the computer 22 can be removed from the wheelchair 10 5C 
so that it may be employed for other purposes when not 
serving as a mobility device. The battery unit 16 is a 
standard unit providing 24 VDC and delivering 2.5-5 V to 
the computer 22, The computer 22 employs reducers and 
inverters to allow operation with both current from the s: 
battery unit 16 and household current. Such a computer is 
more powerful than is required for the control system 20 but, 
besides being useful for other purposes when the wheelchair 
10 is not in use, the computer is welksuited for easy physical 
connection to commercially available sound interpretation & 
modules 32. Instead of a personal computer, a microproces- 
sor can be used as the computer 22 

An electronic balun 38, connecting to the computer 22 at 
the ports for the screen, keyboard and mouse connection, 
substitutes for the lack of conventional input/output. No 6 
keyboard, mouse, joystick or video screen is connected 
during the operation of the wheelchair 10 The use of the 



balun 38 allows * hc>[ attachmcni oi these devjCLS tor 
installation, fltung, nunrjtbnimcc and scA-'ice at a later date 
without imerruplmg operation. 'Vho balun dcvjcc acts as a 
surrogate for the normal raan-machinc mlcrlaoes which, 
when no\ connected or accounted for, require the computer 
to issue a fault/error condttion which prohibits the computer 
from operating A suitable balunn is the Guardian balu.) tr<. in 
Raritan Computer^, Inc of Schenectady, N Y. 

Emergency stopping mechanisms can be emploved lo 
- override any failure m the control system 20, including in 
the system voice recognition software in the sound inter- 
pretation module 32. The first mechanism is an alternate 
action head switch which is operated by slight movement of 
the head to deactivate the wheelchair control system. l"he 
second is a conventional puff and sip control device readily 
available to the operator 

The computer 22 controls the controller interface module 
25 according to the vocal commands received 1 he control- 
ler interface module 25 controls the controller 24, v^'hich 
■ controls the moU;r^ 14 and hrakes The controller interlace 
module 25 is attached to the normal 1/0 port of the computer 
22, using either paMllel or serial methods The controller 
interface module 25 converts impulses received irom the 
computer port and translates them into circuit opening or 
closing functions to open and/or close circuits in the con- 
trdSr assembly 24. 

djtput from the control system 20 to the operator is 
neeeBsary for confinmation and to provide meaningful mfor- 
maiipn. The primary means of output employs lamps 42 on 
; th^'; Visual di.splay 26, indicating which lines from the 
colitloller interface modulo 25 to the controller assembly 24 
ar^.|Ji operation. Two conditions drive audio feedback from 
thf ^mputer 22, the first is an audio bell alarm which rings 
wffen the command is not recognized. The second is based 
o#iXser query. The operator may request system status or 
request audio confirmation of command or available/ 
ac§§ptable word commands which have been programmed, 
.Tje training station 30, which is usually detached and 
u^tf only during training, includes a computer video screen, 
a b^mputer keyboard, a mouse, trackball or other cursor 
ccli[l"ol device, and an optional modem, if it is not contained 
infhp computer 22 mounted on the wheelchair 10. Since the 
colJrol system 20 must be "trained" to recognize the indi- 
vidual voice (pitch, accent, etc), the commands needed to 
move the particular model of chair need to be installed. 

As can be appreciated from FIGS. 4 and 5, vocal sounds 
can be used with the motorized wheelchair 10' according to 
the present invention not only to control the travel of the 
wheelchair, but also to control the states of other devices, 
such as devices to control other functions associated with the 
wheelchair. For example, as can be seen from FIG. 4, the 
control system 20 according to the present invention can be 
used to control, by voice command, a tilt or recline position 
of a seat 42 and seat back 44 of the wheelchair 10'. In FIG. 
> 4, the wheelchair 10' according to the present invention is 
shown having main wheels 12', pivoting wheels 46, a 
platform 48 supported by the main wheels and pivoting 
wheels and a seat frame 50 supported for tilting, or reclining, 
movement relative to the platform 48. In the embodiment 
J shown in FIG 4, a connecting member 52 connects the 
platform 48 to a hub 49 of the main wheels 12', and the seat 
frame 50 is pivot ally mounted relative to the platform by a 
pivot connection 54 secured to the connecting member 52. 
The seat frame 50 includes a base member 56 and an upright 
S member 58 at a fixed orientation relative to the base mem- 
ber. The seat frame 50 also includes arms 58 and members 
60 for supporting the seat 42 Foot rests 61 are connected to 
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the scat frame 50 ior irsovcmcni therewith A conlrol dtMcc 
62, such as a servo mechanism of a type which is 
conveniiona], is cannecled between the platform 48 and the 
base member 56 of the seat frame 50. The conlrol device 62 
includes an elcmenf which is moveable in response to a 
signal from the contrc)! ^^ysiem 20 to mcrease or deciease the 
height oj' a forward end of the base member 56 of the scat 
frame 50 to increase or decrease the amount of recline ol the 
seat 42 and the seat back 44, along wath the arms 58 and the 
foot rests 61. 'I^hus, the control device 62 is controlled in 
much the same manner as the motors 14 and brakes of the 
wheelchair 10'. 

As can be appreciated from FIG. 5, vocal sounds can also 
be used with the wheelchair 10 according to the present 
invention to adjust the positions of the seat 42 and the seat 
back 44. Both the seat 42 and the seat back 44 may have 
cushions of various configurations. Control devices 64, 68 
and 70, such as ser\'omechanisms, are positioned between 
the seat support member 60 and the seat 42, and betw^een the 
upright member 58 and the scat back 44. Various combina- 
tions of actuation of the individual control devices 64-70 
provide the capabihty to move the seat 42 and the scat back 
44 in various wa\s example, the seat 42 can be raised 
or lowered and/or tilted forward or rearward. Similarly, the 
sealfcick 44 can be moved forward or rearward and/or tilted 
mor^'Jorward or more rearward. Various known arrange- 
mervts^^of seats, seat backs and servomechanisms can be 
usec|,ihe important consideration being that they are oper- 
able^ by voice commands in connection with the present 
inveidSon. 

S^||e wheelchair operators are unable to support their 
hea4si| Accordingly, supports are known for holding up the 
hea^' Of a wheelchair operator. As can be seen from FIG. 5, 
the 'S^Tieelchair 10 according to the present invention 
includes a head support 72 connected to the wheelchair 
throp|h, for example, the generally upright member 58 of 
the frame 50. The head suppoti 72 is connected to a 
hea4;:|upport adjustment mechanism 74 containing an 
arrah^ment of one or more servomechanisms for turning 
the |4^d to the right and left and for tilting the head forward 
or rfa'^ward. The adjustment mechanism 74 is connected to 
the <iQptrol system 20 and is controlled by vocal sounds in 
a m^Htier similar to the manner in which the motion of the 
wheelchair 10 and the associated equipment, such as the seat 
42, are controlled. For example, the turning of the head can 
be controlled with commands such as ROTATE LEFT and 
ROTATE RIGHT 

The voice commands of the wheelchair operator are 
entered into the memory of the computer 22, and these 
stored commands are later compared with commands 
received during the operation of the wheelchair 10. When a 
command received during operation matches a command 
entered during the training session, the wheelchair responds 
to the commands. If commands do not match, the wheelchair 
10 does not enact the command given and, thereby, the 
wheelchair is prevented from responding to commands 
which include either the wrong terms or the right terms, at 
the wrong pitch, accent, etc. 

It will be apparent to those skilled in the art and it is 
contemplated that variations and/or changes in the embodi- 
ments illustrated and described herein may be made without 
departure from the present invention. For example, the 
system can be used with beds having motors to change the 
position of the occupant, and the like. As another example, 
although the present invention has been specifically dis- 
closed with reference to motorized equipment, particularly 
motorized wheelchairs, it is applicable to equipment which 
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is not motorized and yet is coniroUabk by the inpiU of 
eieclrical signals For example, the system can be used with 
television, in which a state can include being set to receive 
a particular channel or to produce a certain voiume of sound- 
As other examples, the system can also be used with stereo 
equipment and O'her electronics Accord ir,u]\^ it is intended 
that the ongoing description is illustrative only, not Imiiting, 
and that the true spirit and scope of the present invention will 
be determined by the appended claims. 
I claim: 

1. A system for controlling a motorized wheelchair by 
vocal sounds from an operator, wherein the motorized 
wheelchair can be in any one of a plurality of states, 
including states of movement and non-movement of the 
motorized wheelchair, comprising: 

control means responsive to electrical signals to change 
the state of the motorized wheelchair from any one of 
the plurality of states to another, wherein each of the 
electrical signals corresponds to a change of stale; 
means for converting vocal sounds into a plurality of said 

electrical signals, 
means for transmitting said vocal sounds from the opera- 
tor to said converting means, a seat, and means for 
illtilting the seat relative to a support surface for the 
, -^wheelchair, 

ffjierein said system has a plurality of modes, said con- 
verting means in at least one of said modes of said 
^'jsystem being capable of converting fewer than all of 
CQthe plurality of vocal sounds into said electrical signals, 
i; jwhereby the motorized wheelchair can be changed to 
another one of said plurality of states, but not to any 
" "i^ other one of said plurality of states, when said convert- 
r-ing means is in said at least one mode, and 
wherein the system has a mode in which said converting 
[3 means converts vocal sounds into electrical signals for 
^ -Uilting the seat, 

S'JThe system of claim 1, wherein said converting means, 
in^ i^feveral of said modes, converts fewer than all of said 
vddil sounds into electrical signals, the vocal sounds con- 
verted when said converting means is in a first of said 
seviral modes comprising a first set, and the vocal sounds 
cdtlierted when said converting means is in a second of said 
several modes comprising a second set, wherein said first set 
is different from said second set, 

3. The system of claim 1, further comprising means for 
indicating visually the mode of operation of the system, 

4. The system of claim 1, wherein the system has a first 
condition in which the means for converting vocal sounds 
into the plurality of electrical signals and a second condition 
in which the means for converting vocal sounds does not 
convert vocal sounds into any of the plurahty of electrical 
signals, the system being switchable between the first and 
second conditions by other vocal sounds 

5. The system of claim 1, wherein the system has a mode 
in which the system is responsive to a vocal sound to move 
the wheelchair from a first predetermined position to a 
second predetermined position. 

6. The system of claim 1, further comprising means for 
emitting an audible alarm in response to failure of the system 
to recognize a vocal sound from the operator. 

7. The system of claim 6, wherein said means for emitting 
an audible alarm comprises an earpiece to be worn by the 
operator. 

8. The system of claim 1, wherein said means for con- 
verting vocal sounds comprises means for converting a 
plurality of different sounds into the same electrical signal, 
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whereby either of a primary com ni and and a backup com- 
mand is executed by the system. 

9. The system of claim 1, wherein one of said vocal 
sounds is a vocal sound likeiy to be uUered by the operator 

in a state of panic. 5 

10. A system for controlling power driven equipment by 
a vocal sound from an operator, wherein the equipment can 
be in any one of a plurality of states, comprismg. 

control means responsive to at least one electrical signal 
to change the state of the power driven equipment; 

means for converting a vocal sound into said at least one 
electrical signal; and 

means for transmitting said vocal sound from the operator 
to said converting means while preventing transmission 
to said converting means of sounds similar to said vocal 
sound, said transmitting means comprising a micro- 
phone engaging the larynx region of the operator. 

11. The system of claim 10, w^herein the system is a 
system for controlling power driven equipment by a plural- 
ity of vocal sounds from the operator, the control means 
comprises control means responsive to a plurality of elec- 
trical^-si^nals, and the system has a plurality of modes, said 
convei-ling means in at least one of said modes of said 
systebf being capable of converting fewer than all of the ^ 
voca|sl)unds into said electrical signals, whereby the equip- 
mentp?|n be changed from one of said plurality of states to 
anotfe one of said plurahty of states, but not to any other 
one dfjaid plurality of states, when said converting means 

is in SMd at least one mode. 

12[ Jhe system of claim 11, wherein said converting 
mean^j^Jn several of said modes, converts fewer than all of 
said Vocal sounds into electrical signals, the vocal sounds 
converted when said converting means is in a first of said 
seveiSIl modes comprising a first set, and the vocal sounds 
convqr|ed when said converting means is in a second of said 
sever^ipodes comprising a second set, wherein said first set 
is diSetent from said second set. 

131 Whe system of claim 10, wherein said equipment is a 
motofi|ed wheelchair, and the states of the eqtiipment ^ 
include^ states of movement and non-movement of the 
motorized wheelchair. 

14. The system of claim 11/- 
further comprising means for 
indicating visually the mode of 
operation [6f]of the system. 

15. The system of claim 10/ 
wherein the system is a system 
for controlling power driven 
equipment by a plural- 



10 

ity t)f vocal sounds, the control means comprises control 
means responsive to a plurality of electrical signals, and the 
system has a first condition in which the means for convert- 
ing vocal sounds into the plurality of electrical signals and 
a second condition m which the means for converting vocal 
sounds does not convert vocal sounds into any of the 
plurality of electrical signals, the system being switchable 
between the first and second conditions by other vocal 
sounds. 

16. The system of claim 10, wherein the system has a 
mode in which the system is responsive to a vocal sound to 
move the power driven equipment from a first predeter- 
mined position to a second predetermined position. 

17. ThG system of claim 10, further comprising means for 
emitprig an audible alarm in response to failure of the system 
to reoagnize a vocal sound from the operator. 

l^/rh^e .system of claim 10, wherein said means for 
con\%;Aing a vocal sound comprises means for converting a 
plurliSy of different sounds into the same electrical signal, 
wheie^y either of a primary command and a backup com- 
mandos executed by the system. 

l|.STie system of claim 10, wherein said equipment is a 
motorized wheelchair, the wheelchair comprises a seat and 
meaiiiifor tilting the seat relative to a support surface for the 
wheelchair, and 

w|i|rein said system has a plurality of modes, said con- 
.vprting means in at least one of said modes of said 
ii^system being capable of converting fewer than all of 
U^e plurality of vocal sounds into said electrical signals, 
^ thereby the motorized wheelchair can be changed to 
C&other one of said plurality of states, but not to any 
[mher one of said plurality of states, when said convert- 
ing means is in said at least one mode, and 
wherein the system has a mode in which said converting 
means converts vocal sounds into electrical signals for 
tihing the seat. 
20. The system of claim 10, wherein the system is a 
system for controlling power driven equipment by a plural- 
ity of vocal sounds from the operator, and one of said vocal 
sounds is a vocal sound likely to be uttered by the operator 
in a state of panic. 
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